Radiation force on a Fabry-Perot slab immersed in a dielectric.
Light incident on a dielectric slab immersed in a different dielectric medium is either reflected, transmitted, or absorbed, and in this process exerts a force on the slab. This force may be evaluated by integrating either the Lorentz force or the Minkowski force over the thickness of the slab. The procedure of cycle averaging for a monochromatic wave is adopted to find the experimentally accessible forces. The two approaches correspond to the use of the (cycle averaged) Maxwell stress tensor or Minkowski stress tensor, respectively, and appear to give different answers. The integrated Lorentz force points towards the incident beam for a non-absorbing slab with a refractive index smaller than the refractive index of the surrounding dielectric, whereas the Minkowski force points away from the incident beam, regardless of the sign of the refractive index difference. The two approaches agree when the slab can be approximated as an ideal mirror. The integrated Minkowski force can be related to a ballistic picture of the momentum flow in which the incident beam is considered as a stream of photons carrying a momentum hk, where k is the wavevector in the incidence medium. The integrated Lorentz force cannot, due to an additional force term related to the standing wave arising from the interference between the incident and reflected waves.